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1. Reference 1 etter, 'DASG-PSP-E, OTSG, 1 June 1984, subject: Heal th  Hazard 
1 
'C 

Assessment o f  Perthethrin as an Insect/Arthropod Repel l e n t  Appl led t o  M i l i t a r y  &i,k..., 

C l  oth'ing', wtth inclosure thereto. 

2. As requested i n  the above reference, a health hazard assessment has been 
' 

completed on subject system (inclosure) . 
3. The lead  project o f f i c e r  responsible f o r  preparation o f  t h i s  report was 
CPT Roger McIntosh, M.D.', Occupational and Environmental Medicfne Dfvision, 
AUTOVON 584-2714. 

FOR THE COMMANDER: 

1 Inc l  
as 

Director, Occu atfonal and 
Environmenta ! Heal t h  

C F : .  . 

Cdr, HSC (HSCL-P) 



HEALTH HAZARD ASSESSMENT REPORT (RCS MED 388) ON 
PERMETHRIN AS, AN INSECT/ARTHROPOD REPELLENT 

APPLIED TO MILITARY CLOTHING 
69-37-4540-84 

1. References. A 1 i s t  o f  references used i n  t h i s  Health Hazard Assessment 
Report (HHAR) i s  contained i n  the Appendix. 

2. Summary. Use o f  permethrin, an arthropod toxicant, f o r  c l o th i ng  impregna- 
t i o n  has been evaluated. Benef i ts o f  permethrin impregnation alone o r  i n  com- 
binat ion w i t h  a top ica l  insect  repe l len t  have been demonstrate$. Clothing 
impregnation w i t h  permeth~ in  a t  a concentration o f  0.125 mg/tm o f  c l o th  appears 
safe f o r  human use and i s  recommended. Other aspects o f  assessment w i t h  
recommendations are included i n  paragraphs 5 and 6. 

I 3. Background. Current ly avai lable repel lents  for  use as c l o th i ng  impregnants 
include the standard repel lent ,  N,N-diethyl-m-to1 uamide (deet) and mixture M- . 
1960 (30% 2-butyl-2-ethyl-1,3-propanediol ; 30% benzyl benzoate; 30% N-butylacet- 
an i l i de  and 10% nonianic emulsi f ier)  (references 1 and 2). Use o f  arthropod 
toxicants as a means o f  personal protect ion against blood-feedin arthropods has 
been studied more recent ly  (reference 3). Permethrin, a synthet ! c pyrethroid, 
has been i d e n t i f i e d  as a desirable a l te rna t i ve  f o r  c l o th i ng  i m  regnation based 
upon d u r a b i l i t y  (reference 3), spectrum o f  act ion and low leve 1 o f  mammalian 
t ox i c i t y .  Permethrin does not  ac t  as a simple repe l len t  but, as a toxicant, . resu l ts  i n  rap id  "knockdown" o f  susceptible arthropod species. A f t e r  10 t o  20 
minutes o f  use i n  a region, i t  appears t o  r e s u l t  i n  a degree o f  r e l a t i v e  area 
protect ion (reference 4).  Since i t does not  serve as a simple repel  lent, insects 
may actua l ly  land on hosts; however, the toxTc e f fec ts  o f  pemethr in  usually 
induce behavioral changes o r  death on the insect  before probing (feeding) i s  
i n i t i a t e d  (references 5 and 6). Invest igat ional  human use o f  permethrin has 
been associated w i t h  minimal undesirable s ide ef fects,  i n  cont rast  t o  use 
experiences w i t h  M-1960 (references 6 and 7). I m  roved formulations o f  deet for  
user acceptance are under evaluation (reference 8 f and benef ic ia l  pro tect ive 
e f fec ts  o f  combined use of c lo th ing  impregnation w i t h  permethrin and top ica l  
appl icat ion o f  deet have been c l ea r l y  demonstrated (references 2 and 9). As a 
r e s u l t  o f  the apparent entomological and user benef i ts  o f  permethrin, a HHA was 
requested concerning i t s  use and potent i  a1 methods o f  c l o th i ng  impregnation 
(reference 10). 

4. I den t i f i ca t i on  o f  Health Hazard Issues. 

a. Permethrin toxicology. 

b, Impregnation method hazard. 



SUBJECT: Health Hazard Assessment Report (RCS MED 388) on Permethrin as en 
Insect/Arthropod Repel l e n t  Appl i e d  t o  M i  1 i t a r y  C lo th ing  

I 5. Assessment o f  Heal th Hazard Issues. 

a. Permethrin tox ico logy.  A review o f  ava i l  ab le 11 t e r a t u r e  concerning 
permethrin toxicology reveals no evidence t h a t  t h e  compound pojes any adverse 
hazard t o  users i n  the proposed use formulat ion o f  0.125 mg/cm on c lo th ing  
(reference 11, 12, and 13). Acute and subchronic s tud ies  have been in te rpre ted  
t o  p r e d i c t  no adverse human effect.  Cutaneous, ocul ar, f e t o t o x l c i  ty, t e r a t o l  ogy 
and mutagenici ty s tudies are i n te rp re ted  as negat ive (references 11 and 12). 
A1 though there i s  controversy concerning turnorigenic p o t e n t i a l  I n  some animal 
models, the Environmental Pro tec t ion  Agency has determined t h a t  " the 1 1 k e l i  hood 
t h a t  permethrin would produce oncogenic e f f e c t s  I n  humans i s  nonexistent o r  
extremely lowto (references 14 and 15). Permethrin can be absorbed through 
i n t a c t  skin; however, the  re1 a t i v e l  y 1 ow concentrat ion and documented d u r a b i l i  t y  
(persistence i n  c lo th ing )  minimize exposure p o t e n t i a l .  The hea l th  benef i ts  of  
minimizing exposure t o  p o t e n t i a l  arthropod vectors o f  d l  sease are  apparent, . 

b. Impregnation method hazards. Complete d e t a i l s  concerning each proposed 
type o f  impregnation fo r  c l o t h i n g  are no t  y e t  a v a i l  able. I n t u i  t l v e l y ,  exposure 
t o  so ld ie rs  would appear t o  be minimized I f  impregnation was associated w i t h  
mater ia l  manufacture t o  assure q u a n t i t a t i v e  permethrin qua1 i ty cont ro l ,  Impreg- 
na t i on  o f  a l l  ma te r i a l s  may n o t  be des i rab le  f o r  a l l  use s i t u a t i o n s  and t h i s  may 
represent a 1 i m i t a t i o n  f o r  impregnation dur ing manufacture. While f l e l  d l aundry 
o r  ind iv idua l  so l  d i e r  appl i c a t i o n  fo r  permethri n impregnation have c lea r  advan- 
tages f o r  the select ive,  spec i f i c  m i l i t a r y  use scenario, the increased r i s k  o f  
accidental  o r  i n t e n t i o n a l  e'xposures t o  1 arger q u a n t i t i e s  o f  permethrln o r  poten- 
t i a l  solvents i s  apparent. Safe methods of fJeld: app l i ca t i ons  o f  permethrin are 
c u r r e n t l y  being inyest igated by the  US Army Natick Research and Development Center and 
development appears feas i  b l  e ( reference 8 ) .  . 
6. Recommendations. 

a. Permethrin tox ic01 ogy. Recommend approval f o r  c l o t h i n g  impregnation 
w i t h  permethrin a t  a concentrat ion o f  0.125 mg/cm . 

b. Impregnation method hazard. Recommend c l a r i f i c a t i o n  o f  process d e t a i l s  
f o r  each proposed method be provided f o r  review, 

7. Proponent. This  HHA was prepared by the US A r m y  Environmental Hygiene 
Agency (USAEHA), Aberdeen Provfng Ground, MD 21010, J u l y  1984. Polnt  o f  
contact i s  CPT Roger McIntosh, M. D., Occupational and Environmental Medic1 ne 
Div is ion,  AUTOVON 584-2714. 
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Command, F o r t  Det r fck  and MAJ T. Weyandt, USAEHA, 28 June 1984, subject: HHA 
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Repel l e n t  Applied t o  M i l  i t a r y  Clothing. 
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Tox i c i t y  o f  3-(Phenoxyphenyl ) Methyl (+)-Cis, Trans-3- (2,2-Dichloroetheny1)-2,2- 
Dimethyl cyclopropanecarboxyl ate ( PermethrSn) , Study No. 75-51-0026-80, May- 
December 1978. 

13. Letter, HSHB-OM, USAEHA, 14 February 1984, subject: Toxic01 ogy Tests on 
Permethrin. 

14. Some Permethrin Tolerance Set; EPA Reiterates Stand on Oncogenicity, - Pesti- 
tide and Toxic Chemical News; 6 October 1982, p 16-17. --- - 
15. Report, Tox ic i ty  Branch, Envl ronmen t a l  Protection Agency, Permethrin 
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DEPARTMENT OF THE ARMY 

OFFICE OF THE SURGEON GENERAL 
WAGHINOTON, CIC PO310 

DASG-PSP-E 1 June 1984 

SUBJECT: Health'Hazard Assessment of Permethrin as an Insect/Arthropod 
Repelleat  Applied t o  M i l i t a r y  Clothing 

Commander 
' U S  Army Environmental Hygiene Agency 
ATTN: HSHB-OA 
Aberdeen Proving Ground, MD 21010 

1. Reference l e r t e r ,  SGRD-DPM, 24 May 1984 SAB. 

2. Referenced l e t t e r  is forwarded your Agency f o r  preparat ion of requested 
Health Hazard Assessment Report. Direct: coordinat ion wi th  MRDC i s  
authorized. 

3. I n  order  t o  meet M i l i t a r y  developmental needs your r e p l y  should reach 
t h i s  off  ice NLT 8 September 1984. 

t . . . , .  

4. POC t h i s  o f f i c e  is LTC V.R. Sherman, AV 227-2796. 

FOR THE SURGEON GENERAL: 

1 I n c l  
as 

Consultants Divis ion 

CF : 
MRDC (SGRD-PLC) 



DA3G-PSP (24 Hay 84) 1 e t  Ind 
SUBJECT: Health b e a r d  beesanen t  of Pemethrin a s  an ~naect/Arthropod 

Repellent Applied t o  Mil i tary Clothiog 

HQDA (DASG-PSP) WASH DC 20310-2300 ; 1 AUG 1984 

TO: CDR, US Army Medical Research and Development Command, ATTBz SGBD-DM/ 
LTC(P) Beinert,  Fort Detrick, Frederick, HD 21401 

I. A hea l th  haeard assessment o f  t he  subject mater ial  was conducted by the US 
Amy Environmental Bygiene k e n c y  and t h i e  off ice.  The aaeeement i s  attached 
a s  the inclosure. 

2. The aesessnent report  ident i f ied  two potent ia l  hea l th  hazards: pemethr in  
toxicology and impregnation nethod haeard. Even though pemethr in  oan be 
absorbed through intact skin, t h e  pemethr in  t o x i c i t y  i a  mitigated by the  rela- 
t i ve ly  low concentrations used and its documented du rab i l i t y  i n  clothing. The 
impregnation method haeard potent ia l  a t i l l  needs t o  be evaluated once proceas 
d e t a i l s  a r e  c l a r i f i e d  on various a l te rna t ives .  

3. Recommendations f o r  control l ing ident i f ied  haaards are found i n  paragraph 
sir of the aeeeesment report.  

4. Although no r i ak  assessment code can yet  be araigned t o  the impregnation 
method haeard, it is f e l t  t ha t  options can be developed with very l i t t l e  r i s k  t o  
the individual. merefore ,  i t  i s  recommended tha t  ElRDC proceed with item devel- 
opment. 

5. Queations concerning t h i s  assbaranent may be addressed t o  LTC H. H. HcAlear, 
this o f f i ce  a t  AV 227-2796 o r  t o  CPT R. HcIntosh, US=, AV 584-2714. 

FOB THE SUBOEOH GEHERAL: 

1 I n c l  
a8 

HABIOIMH V. BBLJADIVE, HeDo 
Colonel, HC 
Chief, Revent ive  Hedioine 

Coneultants Division 

CP: 
3 CRR, USAW, ATTN: HSHB-OA (w/o i n c l )  

CDBL, USAHEN, ATTI: SGRD-PLC 
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EICBD-IDE-N 24 b y  1984 

SVIIJGCT; Berlth thzard &resrrreut of Pe-ethria a r  m h r e c t / 4 t h r o p o d  
%pellent Applied t o  U U t ~ r y  Clotbiag 

mu: Corander  

\ 

Fort Qtr i  ck 
Frederick, UD 21701 

TO : BQM(DbSG-PSP) 
YASB DC 20310 

1. Refcrcnce: 
s 

a. dB 40-10, Eealth Bazard &rarment Rogram i n  Support of the b y  0 

h t e r i e l  Acquislt$on lkcis loa Process, 15 Sspttmber 1983. 

b. AH 1000-1, L e i c  Policier f o r  Sp tena  &qu . r i t i on ,  1 b y  83. 

2. Bequest The Surgeon General, US Amp, provide a Fkalth Hazard 
Auseament f o r  Pe rwth t i a  a6 an krsect/Arthropod thpelltnt Applied to  
Military Clothfag and/or t o  other mil i tary material$. Asrerment mhould 
include various methods of application. 

3. A Eealth Eazard lsrerment l a  needed a t  this time r o  t h a t  the US Army 
Ekdicrl Rerearch and Ddvelopaent C o u n d  can proceed with the developent 
of th in  item* 

4. &role l n f o t o ~ t i o n  and coxicologicrl and eff icacy reports  on pemethrin 
concerning it .  use a@ an Ioseet/Arthropod repel lent  are attached (Incl 1, 
2, and 3 ) .  

- 

- 
m 
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SCRD-DW 24 )lay 1984 
SUBJECT: Baalth hurd h r e r n t n t  of Permtthrin am an hrtct/Arthropod 

O;.pelltot Applied t o  Wilitary Clothing. 
B 

5 The cmpleted &alth f t u r d  Aarernent rhould be provided t o  w a n d e r ,  
US h y  b d i c r l  beearch and &velopent Comnd, ATTH: S w P ) I / L T C ( P )  
J o b  P, Reinert, tort Detriek, trrderick, HD 21701. 

3 
I 

3 lncl 
8s LTC(P), USC 

Roduct Manager for Arthropod Repellente 

CP : 
CDR, USAEM, A m :  HSHB-OA 
CDR, USANBDC, ATTN: SCBD-PLIIIPLC 
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